z YMOSAN, a 3-p cell wall preparation derived from Saccharomyces cerevisiae, has been demonstrated to produce marked hyperplasia and hyperfunction
(1-5) of the reticuloendothelial system (RES). Zymosan has previously been employed to inactivate the third component of complement (6, 7) , enhance antibody formation (3), promote survival following exposure to ionizing radiation (8), increase resistance to a number of bacterial infections (g), inhibit tumor development (I o) and inhibit dietaryinduced hypercholesterolemia and cholesterosis (4, 5) . Whether all of these phenomena reflect the stimulating influence of zymosan on the RES must await further study.
Zymosan has been analyzed to contain polysaccharides, proteins, fats and inorganic elements (I I ). The specific chemical fraction responsible for the above effects, as well as activation and proliferation of the RES, has not been identified.
In view of the many important biological activities produced by the parenteral administration of zymosan, a study was undertaken to determine the specific The half-time (t/z), the global phagocytic index K, and the corrected phagocytic index ~1 were calculated (I). The zymosan employed was Standard Brands, type A, which was suspended in saline and injected intravenously daily for 5 days. The dose of zymosan was 4 mg/ I oo gm. Control rats received equivalent volumes of saline.
A chloroform-ether extractable lipid fraction (lipid I), and the residue after the free lipids were removed (resi- fig. I) .
The K index, a measure of the total phagocytic activity of the RES, and the index a, a measure of the phagocytic activity per unit weight of liver and spleen, were determined (I ). The increased a and K indexes indicate that the enhanced RE function is due to increased activity of pre-existing macrophages as well as the formation of new RE cells. These findings are in agreement with previous observations (I, 2). The influence of the suspending medium, Tween 80, on phagocytic function can be obtained from a comparison of data presented in tables I A and I C. In contrast to the mean t/2 of 6.7 minutes in the saline-injected group, the Tween-injected rats showed a t/2 of 2.3 minutes. Further studies have confirmed the stimulating effect of Tween 80 on RE activity. The marked increase in the K and a indexes associated with normal organ weights suggest that the increased removal rate of colloidal carbon is due to enhanced RE cellula? activity. The fraction, lipid I, obtained from zymosan was devoid of RE stimulatory activity as indicated by the removal rate of colloidal carbon and the a index, ( fig. I) . Liver, lung and spleen weights were unaltered in the mannan group. In marked contrast, the glucan preparations derived either from yeast cells or from zymosan produced marked hyperplasia of lung and spleen. Phagocytic function denoted either by the removal rate of colloidal carbon or the a index was markedly enhanced in the glucan-treated groups. Analysis of an active glucan preparation demonstrated it to be lipid free.
DISCUSSION
The ability of the cell wall from Saccharonzyces cerevisiae to produce RE hyperfunction and hyperplasia has been amply demonstrated (I -4) . This stimulation involves the formation of new RE cells as well as the enlargement and hyperactivity of the pre-existing macrophages (I, 2, I 2, I 7). Histological studies reveal that zymosan is actively phagocytized by Kupffer cells and within 24-48 hours is broken down or solubilized by RE cells, with the release of an agent that either primarily or secondarily activates the RES. The induced RES hyperplasia was not due to the particulate nature of zymosan since the injection of identical amounts of 3 p iron particles into male rats produced no RE hyperplasia and no alteration in phagocytic function.
A previous investigation of the agent in zymosan that produces RES stimulation led to the conclusion that the active component was a lipid or a mixture of lipids (I 2). The polysaccharide-protein-ash residues were stated to be inactive (I 2) The methods employed in the preparation of these materials were not presented by the author, making it impossible to determine whether a loss of polysaccharide activity would result. It is also possible, since certain lipids have been demonstrated to be capable of stimulating the RES (5, 18, r g) , that the previous observations (I 2) may be a reflection of a nonspecific lipid effect.
The finding that an active principle in zymosan is the polysaccharide, glucan, contributes to the understanding of the chemical nature and possible structural requirements of certain RE stimulating agents. Glucan, which is part of the outer membrane of the yeast cell wall (I I, 20 
